Low-cost coaxial cable fed inverted-L antenna 

BACKGROUND OF THE INVENTION 
Field of the Invention 

5 The present invention relates to an antenna, more particularly to a coaxial cable 

fed inverted-L antenna for a simple and easy installation. 

Description of the Related Art 

In general, the dipole antenna 2 usually used in a traditional wireless 
communication device 1 (as shown in FIG. 1) is an coaxial sleeve antenna (as shown 

10 in FIG. 2); such dipole antenna 2 comprises a coaxial cable 10, and such coaxial cable 
10 comprises an internal conductor 14 (or a symmetric axis); an external conductor 16 
(or mask or ground); an insulated dielectric material 17 disposed between the internal 
conductor 14 and the external conductor 16 for the isolation such that the internal 
conductor 14 and the external conductor 16 constitute a so-called concentric 

1 5 conductor in electromagnetism. Further, the external edge of the coaxial cable 1 0 is 
wrapped by an insulating external skin 19 with one end coupled to a control circuit 
(not shown in the figure) of the wireless communication device 1, and the other end 
has a metal sleeve 18, such that the metal sleeve 18 is coaxial with the external 
conductor 16, and only the upper end of the metal sleeve 18 is connected to the 

20 external conductor 16, and the rest of the metal sleeve 18 is separated from the area of 
the external conductor 16 by the insulating external skin 19, instead of contacting with 
the external conductor 16. The internal conductor 14 is extended to an appropriate 
distance from another end of the coaxial cable 10, and the length of such distance is 
approximately equal to the length of the metal sleeve 18, but both of them are slightly 

25 shorter than a quarter of the wavelength of the operating frequency (1/4 X; where X is 
the wavelength of the operating frequency), so that another coaxial conductor is 
formed between the metal sleeve 18 and the external conductor 16 to prevent the 
radioactive interference produced by the leaked current on the outer side of the 
external conductor 16, which constitutes a balance-unbalance (balun) converter in 

-1- 



order to produce the expected antenna radiation by the coaxial cable sleeve antenna. 



In general, an all-directional radiation filed antenna must be installed to a mobile 
or portable wireless communication device such as the present commonly-used mobile 
phone, so that such wireless communication device can maintain a 360 degrees 
5 azimuth communication. The aforementioned dipole antenna is the antenna 
commonly installed to such wireless communication device, and such dipole antenna 
is generally installed to receive or send high-frequency (HF), very high-frequency 
(VHF), and ultra high-frequency (UHF) signal or a wireless communication device, 
and its basic structure mainly uses a metal sleeve 18 on the coaxial cable sleeve 
10 antenna to design a balun converter. Further, to enhance the performance of the 
antenna and maintain the all-directional radiation field, a collinear structure is used to 
design such coaxial sleeve antenna. 

Since the IEEE 802.11 wireless local area network protocol established in 1997, 
such protocol not only provides unprecedented functions on wireless communication, 

15 but also offers a solution for the mutual communication between different branded 
wireless products. Therefore such protocol opens up a new mileage to the 
development of wireless communication, and creates the demand of mobile 
communication products in the market, such that the development of wireless 
communication becomes much faster. Thus, in recent years, many wireless 

20 communication product designers and manufacturers have been expecting an antenna 
with a simple structure, easy installation, and low cost while developing a wireless 
communication device to receive or transmit the high-frequency (HF), very high- 
frequency (VHF), and ultra high-frequency (UHF) signals in order to effective lower 
the cost of the antenna which is used in such wireless communication products. 

25 However, the present common high-frequency antennas sold in the market also 

includes a printed antenna production technology, design, and manufacture equivalent 
to the dipole antenna 2 in addition to the traditional coaxial cable sleeve antenna. 
Please refer to FIG. 3. Such the dipole antenna 2 comprises a dielectric substrate 20 
* in the shape of a board, a first printed circuit 22 and a second printed circuit 24 
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respectively printed on the front and back sides of the dielectric substrate 20, wherein 
the first printed circuit 22 printed in the front side acts as the signal transmission line 
with one end acting as the signal fed end 21 to connect to a control circuit (not shown 
in the figure) of a wireless communication device through an internal conductor 3 1 (or 
5 symmetric axis) of a coaxial cable 30, and another end of the first printed circuit 22 
has a radiating member 25 extended to the corresponding side with an appropriate 
distance, and the length of such radiating member 25 is slightly shorter than a quarter 
of the wavelength of the operating frequency (1/4 X; where X is the wavelength of the 
operating frequency). Further, the second printed circuit 24 on the back side of the 

10 dielectric substrate 20 being printed substantially in M-shape on the position 
corresponding to the signal feed end 21 at the front side, and the middle of the printed 
circuit 241 on the second printed circuit 24 connects to a ground end (not shown in 
the figure) on a control circuit of the wireless communication device through the 
external conductor 32 (or mask or ground) of the coaxial cable 30, and a concentric 

1 5 conductor is formed between the printed circuit 242 on both sides and the printed 
circuit 241 in the middle to prevent the radiation interference produced by the current 
leaked from the printed circuit 242 on both sides to constitute a balun converter, so 
that the antenna can produce the expected radiation effect as that of the 
aforementioned coaxial cable sleeve antenna. 

20 Generally speaking, regardless of using the printed technology to produce the 

printed antenna or the traditional coaxial cable sleeve antenna, the features can meet 
the requirement, but the size of such traditional antenna is too big, or the structure is 
too complicated. For example, the traditional coaxial cable sleeve cable requires 
soldering the upper end of the metal sleeve with the external conductor of the coaxial 

25 cable, but the printed antenna requires an additional printed circuit board for its design 
and production. Furthermore, the coaxial cable and the printed circuit board of the 
antenna is soldered manually, not just increasing the production, manufacturing, and 
assembling costs, but also wasting the unnecessary installation space. In addition, 
since the microwave frequency has a shorter wavelength, therefore, the variation is 

30 relatively higher during the soldering process of manufacturing such dipole antenna, 
which will cause a low yield rate. 



Summary of the Invention 

The primary objective of the present invention is to provide an antenna structure 
by using only one coaxial cable and extending an internal conductor outside one end 
of the coaxial cable to a predetermined length outside an external conductor on the 
other end, and then bending the coaxial cable in an opposite direction along the 
external conductor and parallel to the direction of the external conductor to extend to 
a predetermined length outside a radiating member. The present invention does not 
require any additional components at all as well as any other manufacturing procedure 
such as soldering. Therefore, this invention not only greatly lowers the production 
and manufacturing costs of the antenna, reduces the variation of production, improves 
the yield rate, but also effectively simplifies the working hours and procedure of the 
assembling to enhance the production and manufacturing efficiency. 

Another objective of the present invention is to reduce the total length of the 
radiating member to a quarter of the wavelength of the operating frequency. Such 
length is almost one half of that of the traditional printed antenna or coaxial cable 
sleeve antenna. Therefore, the compact design of such antenna according to the 
present invention can effectively reduce the volume of wireless communication 
products to fit the trend for a light, thin, and small design. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present invention will become apparent in 
the following detailed description of the preferred embodiments with reference to the 
accompanying drawings, in which: 

FIG. 1 is an illustrative diagram of a traditional wireless communication device. 

FIG. 2 is an illustrative diagram of a traditional coaxial cable sleeve cable. 

FIG. 3 is an illustrative diagram of a traditional printed antenna. 

FIG.4 is an illustrative diagram of the dipole antenna according to a preferred 
embodiment of the present invention. 



FIG. 5 is a graph of the actual measured result of the return loss according to the 
dipole antenna of FIG. 4. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Please refer to FIG. 4 for a preferred embodiment of the present invention, which 
5 comprises a coaxial cable 40, and the coaxial cable 40 further including an internal 
conductor 44 (or a symmetric axis) and an external conductor 46 (or mask or ground); 
an insulated dielectric material 47 disposed between the internal conductor 44 and the 
external conductor 46 for the isolation such that the internal conductor 44 and the 
external conductor 46 constitute a so-called concentric conductor in 

10 electromagnetism. Further, the external edge of the coaxial cable 40 is wrapped by 
an insulating external skin 49 with one end coupled to a control circuit (not shown in 
the figure) of the wireless communication device, and the other end has an internal 
conductor 44 extended to an appropriate distance from another end of the coaxial 
cable 40 along its axis to a predetermined distance outside the external conductor 46, 

15 and the length of such distance is controlled to the position of the resonance 
frequency of the dipole antenna. The internal conductor 44 is bent to approximately 
90 degrees ; and after being extended to a predetermined length, the internal 
conductor 44 is bent to approximately 90 degrees towards the adjacent external 
conductor 46 and parallel to the direction of the external conductor 46 and then 

20 further extended to a predetermined length on a radiating member 50, and such 
radiating member 50 is slightly shorter than a quarter of the wavelength of the 
operating frequency (1/4 X; where X is the wavelength of the operating frequency), so 
that the radiating member 50 is adjacent to the external conductor 46 and keeps an 
appropriate distance from the external conductor 46. By controlling the distance 

25 between the radiating member 50 and the external conductor 46, an appropriate 
distance can be obtained to form a concentric conductor between the internal 
conductor 44 and the external conductor 46 in order to prevent the radiation 
interference produced by the leaked current on the outer side of the external 
conductor 46 and constitute a balance-unbalance (balun) converter to give the 

30 expected radiation effect of the aforementioned coaxial cable sleeve antenna. In the 



preferred embodiment of the present invention as described above as shown in FIG. 4, 
please note that the experiments and tests has shown that it is necessary to keep the 
distance between the radiating member 50 and the coaxial cable 40 of the antenna 
according to the present invention in the range of about 2mm~8mm for a better high- 
5 frequency effect. 

In the embodiment of the present invention as illustrated in FIG. 4, the internal 
conductor 44 in the coaxial cable 40 is extended out from one end to a predetermined 
length outside the external conductor 46, and then bend backward in an opposite 
direction along the external conductor 46 and parallel to the direction of the external 

10 conductor 46 to define a radiating member 50 with a length slightly shorter than a 
quarter of the wavelength of the operating frequency (1/4 X; where X is the 
wavelength of the operating frequency), so that the distance between the radiating 
member 50 and the coaxial cable 40 is kept in the range of about 4mm~5mm. After 
the antenna of the present invention is formed, such antenna is operated in the 

15 frequency range of 2.2-2. 7GHz, and the actual measurements of the return loss as 
shown in FIG. 5 are better than lOdB. Therefore the design of the planar all- 
directional radiation field antenna according to the present invention definitely 
accomplishes an excellent performance within the designed range of operating 
frequencies. 

20 According to the abovementioned embodiments, it is known that the antenna of 

the present invention requires only one coaxial cable to easily accomplish the whole 
structural design of the antenna without using any additional components at all, and 
does not require other extra manufacturing process such as soldering. Therefore, 
the present invention not only greatly lowers the production and manufacturing costs 

25 of the antenna, reduces the variation of production, improves the yield rate, but also 
effectively simplifies the working hours and procedure of the assembling to enhance 
the production and manufacturing efficiency. In addition, since the total length of 
the radiating member 50 of the antenna of the present invention is only about a quarter 
of the wavelength of the operating frequency, and its length is reduced to almost one 

30 half of the length of the traditional printed antenna or coaxial cable sleeve antenna. 
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Therefore, the compact design of such antenna according to the present invention can 
effectively reduce the volume of wireless communication products to fit the trend for 
a light, thin, and small design. 
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